Synthesis and antiproliferative activity of monocationic arylthiophene derivatives.
Eleven compounds of substituted 4-(5-arylthiophen-2-yl)benzamidines 4a-k were synthesized from their corresponding mononitriles via treatment with lithium trimethylsilylamide and subsequent de-protection with ethanol/hydrogen chloride. In vitro antiproliferative activities of the new monocationic arylthiophenes were evaluated against 60 human cell lines at NCI, USA. This class of compounds displayed promising submicromolar antiproliferative activities with the most potent compound being 4i (GI50 and TGI of 0.20 and 0.37 μM, respectively). On the other hand, most of the tested compounds exhibited LC50 at concentrations much higher than those they had GI50 at; ∼10× (for 4b) up to 228× (for 4e) which indicates lower lethality and efficient growth inhibition. Cancer cell lines, HCC-2998 colon, SNB-75 CNS, MDA-MB-435 melanoma, and MCF-7 breast cancer were the most responsive, with GI50s of 0.156, 0.165, 0.163, and 0.168 μM, respectively. The p-chlorophenyl derivatives 4e and 4i discerned themselves with GI50 values at 0.36 and 0.20 μM, respectively, and LC50 values at ∼83 and 36 μM, respectively, but safe to RBCs at 1000 μM. The cytotoxic activity data of these compounds in two normal cell lines; WI38 and WISH proved that they are very safe on normal cells. The plausible mechanism of action of the tested monocations was examined by evaluating their antioxidant power, nuclease-like DNA degradation aptitude and tyrosine kinase (TK) inhibition activities. The tested monocations showed potent activity in all assays. Compounds 4e and 4i caused 88 and 98%, respectively, inhibition in TK activity at 1 μM and the IC50 for 4i was 13 nM. The tested monocations have selective anticancer activity without insulting normal cells most probably due to inhibition of the key enzyme TK at nanomolar concentrations.